Cardioprotection with adenosine A2 receptor activation at reperfusion.
Pre-ischemic treatment is seldom possible in the clinical setting of acute myocardial infarction. Thus, to successfully save myocardium from infarction, it is required that protective interventions must be effective when applied after ischemia has begun or at the onset of reperfusion. Unfortunately, in spite of a large body of experimental data showing that various interventions are cardioprotective at reperfusion, no specific therapy has yet been established to be clinically applicable. However, recent data from several laboratories have shown that adenosine and its analogues given at reperfusion can markedly protect the heart from ischemia/reperfusion injury. While the experimental data suggest that factors such as adenosine A2 receptor activation, anti-neutrophil effect, attenuation of free radical generation, increased nitric oxide (NO) availability, activation of the PI3-kinase/Akt pathway and ERK, prevention of mitochondrial damage, and anti-apoptotic effects may be involved in the protective effect of adenosine or its analogues, the exact receptor subtype(s), the detailed signaling mechanisms, and interaction between those individual factors are still unknown. A definite answer to these unsolved problems will offer insights into the mechanisms of cardioprotection at reperfusion, and will be critical for developing a successful therapeutic strategy to salvage ischemic myocardium in patients with acute myocardial infarction.